I INTRODUCTION
The idea, popular among the lai~, that the amenorrhea associated with the period of lactation gave protection against conception is, of course. known to the medical profession to be unfounded. It is obvious to those interested, however, that not all women fail to menstruate during lactation and that pregnancY does occur in a reasonable number of instances either before menses resume or after the qycle has re-established.
Likewise, the reappearance of menses does not seem to decrease or influence the secretion of breast milk, therefore, the endocrine s,ystems responsible for lactation and menstruation m~ not necessarilY be recipDocal~ related.
An observation made some years ago and reported in 1943 b,y Fortune indicates that Arapesh women do not resume menses during lactation before the infant has cut its first inCisors, although Caucasian women ~ menstruate earlier. These wamen are an inbred group (8000 or less) with a characteristic long lactogenic interval. Nursing for three years, which is common among these women, does not produce amenorrhea for that length of time.
(1).
With these simple and gross observations in mind it was decided to study the problem of the Nature of the Amenorrhea of Lactation in Humans.
A careful review showed theartia~es written on this subject to be sparsely distributed throughout the literature.
Everyone agreed about the growth and development of the breast and the process b.r which lactation occurs, but the effect of lactation on the menstrual cycle has not been well described.
Novak and Hoskins agree on the theory that at puberty the ovarian hormones, estrogen and progesterone, will stimulate the anterior pituitary to increase the secretion of a duct growth factor (mammogenic hormone He suggests that 85% of cases of undifferentiated endometrium,as in the first week of the cycle, indicates that the follicle is not fully developed and that 15% of cases with bypoplasia suggest that those follicles are regressing. This study indicates that in lactation amenorrhea there is inhibition of ovarian activity, the follicles failing to mature to the point of rupture. Topkins also further concludes tr~t it is reasonable to assume if luteinizing hormone is responsible for lactation amenorrhea then ovulation would be present, which it is not.
We now know, however, that pure Follicle Stimulating Hormone will stimulclte the ovarian follicle to the point of morphological development but does not cause the secretion of estrogen.
The addition of Luteinizing Hormone (L.H.) is necessary to produce estrogen and for rupture of follicles to occur, (5) .
Another careful study is reported by Cherry (6) , who ill 19a5-37 described the action of the mammary gland on the ovary.
His paper states that the mammary gland develops under the influence of estrogen and when prlmed by the corpus luteum hormone the administration of estrogen wiLl stimulate lobularalveolar development. During pregnancy estrogen is present in large amounts in the Circulation, reaching a peak shortly before parturition and falling marked~ after parturition. This fall in estrogen releases the inhibitory action on the pituitary gland and prolactin or lactogenic hormone is released under the sucking reflex stimulus, which is a function of the bypothalmus.
Cherry then explains the lack of menstruation in a majority of women during lactation on the basis that there is a low estrogen level in the circulation that is inhibited by some antagonistic hormone action, from the lactating breast, prevent:i.ng the maturation of the ovarian follicle. This action,he thinks~varies in intensity and it is assumed that when ovulation j menstruation or pregnancy do occur during lactation that the pituitary has overcome this inhib~Ltion. Cherry, too, assumes the ovari~ failure is probablY secondary to pituitary suppression. Cherry's investigation was based on a theory that the breast produced a substance at tlle beginning of lactation which inhibited maturation of the ovarian follicle and ovulation. He injected alcohol precipitates of pregnancy urine and extracts of lactating mammary gland into albino rats. In the gonadatrophic injected controls corpora hemorrhagica and corpora lutea developed in every instance. In the controls injected with extracts of mammary gland no change was noted either macroscopically or microscopically.
When the two extracts were mixed in the same s-,fringe and given together the result in most instances was complete absence of corpora hemorrhagica ~d corpora lutea. Follicular development was present in the majority of instances, but in some animals this too was absent) as confirmed b.Y negative vaginal smears and microscopic sections.
FUrther work on the rabbit proved there was a definite inhibitory action of the lactating mammary gland on the ovary.
Griffith and McBride (7) in 1939 reported 21-post par tum patients examined and biopsied at intervals varying from three to twenty-four weeks. Ten patients nursed their babies from two to nine months and eight of these, 80%, began to have menstrual periods and ovulation only after weaning. The average duration of nursing was 3~-months, followed by anovulatory flow at five months and qy the first ovulation at 5;-months. Two patients, 20%, had regular menses (Ovulatory) during their period of lactation. One of these had menstrual periods beginning after two months, ovulation after five months. She nursed her child seven months. Another had menstrual periods riestablished after six months, OVUlation after 6·~-months. She weaned her child at age nine months.
Eleven patients unable to nurse babies had menstrual periods beginning on an average of two months post-partum and OVUlation at five months post-partum or later.
In 95% of these cases an anovulatory flow preceded ovulation.
These authors assume~as does Topkins~that Pituitary Gonadatrophin is immediately suppressed~probably due to the lactogenic hormone or some other uWol0wn internal secretion.
Furtller studies along the same theme done by Kurzrok, Lass and Smelser (8) consisted of biopsies done on thirty women who were simultaneously lactating and having regular menstrual cycles.
They establish in their series that 65% of these cycles are sterile or anovulatory periods. A year later (9) showing evidence that some pregnandiol is present immediately after parturition but in amounts less than those found antepartum (10) . Estimates of pregnandiol on the 4th post-partum day showed 45% negative, 21% minimal and 34% with a mean value of 2.75 to 6-mgms per 24-hours. This may indicate some corpus luteum function post-partum and its association with lactation
is not yet known.
Robinson (11) He interviewed over 600 mothers regarding the age of weaning and the time their menstrual periods resumed. He concluded that menstruation is neither a reason for weaning nor a cause for failure of lactation; these functions seem to be independent of lactation.
In the series of women pregnant and simultaneously lactating, maqy pregnancies went unnoticed until foetal movements were felt.
EV this time the foetus is 18-20 weeks old and the nursing infant seven months old which means that adequate lactation had continued for five months of pregnancy. ~ seven months lactation normally diminishes so the lowered output after that could not be attributed to the pregnancy.
Other work based on arumal experimentation has been published and where possible has been applied in theory to humans.
Bates, Lahr and Riddle (12) From these articles it is evident that much is still to be learned about the pqysiological actions of these endocrine glands during lactation. The data is compiled in charts and is here discussed. One case of persistent amenorrhea in a patient l4-months post-partum is presented.
Discussion regarding the method of hormone assay is needed.
The procedure used is that described and confirmed b,y Smith, This precipitate 1s stable at room temper~ture and when ready for use is dissolved in 5.5 cc of distilled water and kept refrigerated until the assay is completed. White mice 19 to 20 days old and weighing 7-10 gms are used for the assay and are injected subcutaneously in the back with 2;1-cc of test solution over a period of three days, receiving ~ cc at each injection.
Twant,y-four hours after the last injection the mouse is autopsied and the uterine weight determined by removing it, pressing it between filter paper to remove the exc&ss tissue fluid and weighing it on a balance.
One mouse unit ot hormone is the amount required to produce 100-150% increase in the size of the uterus (weight).
NorInalIy the uterus in animals injected with saline as controls weighed 3.7 mgs I or -.9 mgms as reported b. The predominance of a non-secretory endometrium in contrast to a secretory endometrium may indicate an absence of a functioning corpus luteum as previous~ speculated. The incidence of non-secretory and secretory endometrium in this series is consistent with that found b.1 Topkins in a larger series.
The incidence of a normal F.S.H. in over 90% of specimens would indicate that this factor of the anterior pituitary is not suppressed during lactation and that lack of ovulation and menstruation cannot be explained on the basis of lack of follicular maturation.
This finding is consistent with the unpublished data supplied Qy Dr. Anne Forbes concerning 9 assays of F.S.H. done on lactating women in Dr. Fuller Albright's laboratory. All 9 of these assays were within the normal levels as stated herein, (personal communication).
V11 CONCLUSIONS
From this study the only conclusions Justified are:
1. that the anterior-p1tuitary gland output of F.S.H. during lactation is normal in 90% of cases; 2. that there is no relation between this level of F.S.H. and the incidence of menstruation or ovulation during lactation; 3. that the amenorrhea of lactation is not due to failure of the follicle to receive its growth stimulus.
It may be Justifiable to suppose that the amenorrhea of lactation may be due to a lack of L.H. or luteotropin and that a~pothalamic-pituitar.y nervous mechanism may be responsible for this.
Vlll SUMMARY
The problem of the amenorrhea associated with lactation is presented, the literature reviewed and the incidence of catamenia discussed. Thirteen cases of lactation amenorrhea, complete and incomplete, are studied and reports of 36 endometrial biopsies and 34 F.S.H. ass~s are given. The incidence of non~secretor,y endometrium is found to be 97%, of secretDr,y endometrium 3%. The incidence of normal daily levels of F.S.H. is 91%. Six~-nine percent mf patients were complete amenorrheas and 31% had catamenia re-establ1shed during the period of observation. The significance of the observations are considered and it is concluded that the amenorrhea of lactation is not due to suppression of the anterior p1tuitar,y i'o~licle stimulating factor.
